Introduction
The purpose of this phoneme statement is to support the development of an alphabet and alphabet booklet with Kadaru speakers from Kurtala. According to Ethnologue, 1 Kadaru [kdu] is one of seven languages that can be distinguished within the Hill Nubian family, and it is spoken on hills east of Dilling by the following six clans, each with their own dialect: ▶ Dabatna or Kaaral ▶ Kafir or Ka'e ▶ Kurtala or Ngokra ▶ Kadaru or Kodur ▶ Kuldaji or Kendal ▶ Kururu or Tagle The name in Arabic for the area where this language is spoken is Jibāl Al-Sitta "Mountains of the Six" but speakers prefer indigenous names, even though these vary according to their clan. "Kadaru" is a name of one of the clans but is also in use for the whole area and language of all six clans. The speakers consulted in this paper are from the Kurtala clan. In their view, the term "Kurtala" can refer to the whole area and language of the six clans, just as the term "Kadaru" can. They also affirm that the six clans speak related dialects and can understand each other.
The phonology of another clan dialect, Tagle, is described by Ibrahim & Huttenga 2 and on inspection we find that the Tagle data in that paper are very close to the Kurtala data in this paper, so we affirm that they can be considered dialects of the same language. Another Kadaru word list is recorded by Thelwall. 3 Kurtala dialect speakers consulted for the data in this paper were Juma Kodi Brema, Abdu, and Ziber who live in Khartoum. A word list was transcribed in the International Phonetic Alphabet and in a trial alphabet in the Roman script in consultation with the speakers. The transcriptions of Kadaru words were then refined by contrastive analysis, with the speakers giving their emic judgements on whether similar phones count as same or different according to the participatory research method of This work was conducted initially during December 2011 in Khartoum, and then refined during the preparation of this paper. vd plosives
A. Consonants

Consonant chart
There are voiced and voiceless plosives in five places of articulation and nasals in four of these. There is only one fricative /ʃ/ which we assign to the palatal column. There are three alveolar liquids -a lateral, a trill, and a flap -and there are two central approximants. The plosives show a wide variety of distributional limitations in the data, but the three liquids /l/, /r/, /ɽ/ share the property of being absent word-initially and the two approximants /w/, /j/ share the property of being absent word-finally. Of the consonants with restricted distributions, the labial plosives [b] and [p] in particular are phonetically similar sounds occurring in complementary distribution. However, this complementary distribution is not repeated for voiced and voiceless obstruents at other places of articulation. Rather, the specification of voicing is subject to different redundancies for labial, dental, and velar obstruents, as given in table 4. Blank cells indicate that both voiced and voiceless obstruents have been recorded in that environment, so voicing is not specified either as voiced or as voiceless in that en-5 The word [tʊːɲa] "liver" is considered to be native to Kurtala, but [ɪɣɪɟ] is another word meaning "liver" in circulation. 6 [kʷaʃa] , [kʷɔʃa] , [kuʃ] "bowl" are variant forms with the same meaning. Whether labials are voiced or voiceless is specified redundantly in all three environments. This is also the case in the dominant language Sudanese Arabic [apd], 7 where labial plosives are always voiced. However, Kadaru-Kurtala is distinguished from Sudanese Arabic in word-final position. In Sudanese Arabic, labial plosives are voiced word-finally, e.g. [baːb] "door," but in Kadaru-Kurtala, labial plosives are voiceless word-finally, e.g.:
Consonant distribution
The phonetics of voiceless word-final plosives in Kadaru-Kurtala is described further below under "Free Variants."
Free variants
A voiced palatal plosive may become a postalveolar fricative wordinitially.
c ~ ʃ / #_ e.g. caŋ, ʃaŋ "python"
A voiced velar plosive may become a fricative intervocalically.
ɡ ~ ɣ / V_V e.g. èɣíl "today" ʊɡʊ́ "blood" èɣí "goats" bʊɡa "buffalo"
An alveolar trill may become a single tap intervocalically.
r ~ ɾ / V_V e.g. aɾa "rain" kòru "shield" èɾí "rope"
uri "black" A voiceless plosive may be unreleased or with nasal release wordfinally.
In a word-final voiceless plosive, the closure is made with an observable degree of muscular tension and crucially this closure is maintained for longer than the air pressure behind the closure in the oral cavity, so that there is no oral release of the voiceless plosive. This produces an unreleased plosive e.g. [p ̚ ], unless the air pressure behind the oral closure is released through the velic passage instead by opening the velum, producing a plosive with nasal release e.g. [p m̥ ].
The nasal release is clearly voiceless, confirming that the word-final plosive is voiceless rather than voiced. Compare also the plural form "tails" where voicelessness is reconfirmed:
ɪṕpanʊ "tails"
Consonant contrasts
Contrastive word pairs are shown for phonetically similar consonants in table 5. Since minimal pairs are lacking, word pairs are given in which the two consonants are in minimal contrast in the syllable in which they occur. Weaker contrastive word pairs are shown in parentheses. Word pairs for voiced-voiceless contrast vary considerably in quality for different places of articulation: the alveolar contrast /t-d/ is well supported by word pairs in multiple environments, with intermediate degrees of evidence of contrast at other places of articulation, down to the labials /p/ and /b/ which appear in complementary distribution giving no contrastive word pairs at all. Nevertheless, at the stage of forming a trial alphabet, the speakers who were consulted perceive an emic distinction between /p/ and /b/, including the perception that Kadaru word-final [p] is different from Sudanese Arabic word-final [b] . It remains to be seen whether this perception of the distinction between /p/ and /b/ is shared by a larger number of Kadaru speakers, and this is being tested by the distribution of an alphabet booklet based on the distinctions presented in this paper. The palatal plosive /c/ and fricative /ʃ/ also do not have contrastive word pairs, and there is evidence of free variation between them in section 2.1 above. But again, consulted speakers seem to perceive an emic distinction between /c/ and /ʃ/. As this is the only fricative phoneme in the language in table 1, we conclude that it is the result of a shift *c > ʃ which is incomplete in word-initial position where the cases of [c] are found, and also incomplete for double consonants (see section 4 below). The speakers are aware of this recent sound shift in their language, and hence aware of the distinction itself between /c/ and /ʃ/, perhaps aided by the acoustic difference between [c] and [ʃ] . Table 6 shows that Kadaru-Kurtala has consonant sequences wordmedially. The range of attested consonant sequences is relatively free, including examples of non-homorganic nasal and plosive apparently conditioned by the preceding vowel, [mt] Here, we find a dissimilation process affecting the fricative:
Consonant sequences
The postalveolar fricative /ʃ/ becomes alveolopalatal following an alveolar lateral. /ʃ/ → [ɕ] / l_ e.g. ulɕa "ear" Table 7 shows that Kadaru-Kurtala also has long consonants wordmedially. Since the language has consonant sequences word-medially as in Table 9 shows that all ten vowels occur in words with two identical vowels or words with one vowel. These words contain only one vowel quality and therefore demonstrate that the vowel qualities are not derived by harmony with another vowel, but are substantiated by separate word sets verified by speakers. Table 10 shows contrastive word pairs for phonetically similar vowels. Wherever possible the word pairs show the two vowels in minimal contrast in the syllables in which they occur. More investigation is needed to be able to analyse tone in the language.
Vowel contrasts
D. Orthography
In consultation with Kadaru-Kurtala speakers, the letters in 10 Our suggested Kadaru-Kurtala alphabet uses the consonant symbols and digraphs proposed by Jabr El Dar, but we add s for the palatal fricative to distinguish it from c for the palatal plosive. Abdelbagi Ali Daida of the Uncu Documentation Project at the American University in Cairo writes the Uncu or Ghulfan [ghl] language using a digraph sh for the palatal fricative, but this digraph is not employed in contrast with the simple graph s which is not used in his orthography, but Kadaru-Kurtala writers favour the single graph.
For vowels, Jabr El Dar proposes adding extra vowel symbols to the five vowel letters {aeiou} of the Roman script in order to write all ten vowels. He mentions that other languages of Sudan use the umlaut for [+atr] vowels, but raises the problem that it is not easy to read a vowel with a tone diacritic on top of an umlaut diacritic. However, Uncu is written using umlauts for [+atr] vowels, and in alphabet booklets that we have facilitated for many other languages of the Nuba Mountains and Blue Nile, umlauts are widely and successfully used to mark [+atr] vowels, known to members of the communities as "heavy" vowels. Futhermore, writers from some of these communities, in particular Katcha, Lima, and Julud, had earlier tried vowel digraphs {ax,ex,ix,ox,ux} for [+atr] vowels and have since decided to switch to using umlauts instead. Therefore, we propose umlauts for [+atr] vowels in Kadaru. The exception to this is that the letter {a} without umlaut is currently in use for writing Kadaru for both [-atr] and [+atr] central vowels, which may be feasible because of the relative rarity of the [+atr] central vowel /ə/ occurring as the only vowel in a word.
We are recommending an orthography without tone marks. Bird has shown that including tone marking in a writing system can slow down reading and writing, 11 and therefore we consider that not every tonal language needs to write tone. If need be, there are ways of writing tone other than stacking further diacritics on top of the umlaut. In Laru [lro] , for example, a Heiban language in the Nuba Mountains where [+atr] vowels are written with umlauts, contrastive high tone is marked by writing a double vowel, as documented by Abdalla.
12 So if tone contrasts are found to be widespread in Kadaru to distinguish words and grammatical differences, and if they are clearly perceived by Kadaru speakers, then there could be consultations on writing tone.
E. Conclusion
Kadaru-Kurtala has a consonant inventory spread over five places of articulation, but many of the consonants show limited distributions. As a result, the distributional evidence does not always match the emic perceptions of contrast by the speakers consulted, in particular for the plosives /p/ and /c/ which are not well-supported by distributional evidence. Kadaru-Kurtala also has a system of ten vowels with [±atr] contrast for each of the five vowel qualities, and atr harmony in words with two or more vowels. Contrastive evidence for two of the [+atr] vowels /e/ and /ə/ is less frequent in our data, and so far it seems possible for writers to under-differentiate the /ə-a/ contrast by representing both phonemes by one letter in their alphabet, as they have chosen to do. The proposed phonemes and the letters that represent them may now be tested with more members of the language community.
Some initial evidence on possible vowel length and tone contrasts in the language was presented, but an analysis of prosodic contrasts is left for others to research, noting the existing analysis by Ibrahim & Huttenga of prosodic contrasts in the Tagle dialect. 
